In order to diagnose the ecological health status of rivers in cold area more scientifically, This paper analyzes the characteristics of rivers in cold regions, and references the relevant literature to diagnose the health status of rivers according to the characteristics of river health by using the analytic hierarchy process and the fuzzy comprehensive method. Select the HunheShen Fu period as a case, determine the weight of each index and the status quo. The diagnosis results show that the river health level of Shenhe section of Hunhe River is in a sick state, and the main influencing factors are water quality and hydrological indexes. Based on this, the suggestions of river rehabilitation are put forward.
INTRODUCTION
The river is an important part of the ecosystem. It plays a variety of ecological functions such as energy exchange and material circulation. In the era of industrialization, river pollution is becoming serious, gradually losing its own function. In recent years, river health has been brought into sight, and river health index system is the core of river health diagnosis. Earlier in the study of multi-index system abroad, Karr and Ladson proposed biological integrity index (IBI) and stream health index (ISC) respectively [1, 2] . The former focuses on the structure and function of biological communities in the water area, and the latter evaluates comprehensively the five indicators including hydrological and aquatic aquatic organisms. Research on river health started late in China. In 2002, Li Guoying first proposed the concept of "river life" [3] . This is the prototype of river health. Because of its vast territory, China should make a diagnosis of the river's health status according to the characteristics of the river basin and formulating the index system applicable to its own river basin, which is an urgent issue to be solved.
CONSTRUCTION OF RIVER HEALTH SYSTEM IN COLD AREA
Severe cold areas are defined according to the regional characteristics of the concept of the climate, cold regions of China are mainly located in the northeast, northern North China, most of the northwestern region. Due to the particularity of its geographical location and climatic conditions, the cold area has its own characteristic of water environment. Cold weather in cold winter, the Songhua River, the Yellow River, Liao River Basin and other watershed each winter there will be different degrees of freezing phenomenon. Due to the temperature is too low and the combined effect of the dry season and the ice period, resulting in a significant decline in river flow, the formation of ice sheets, the river flow rate decreased [4] . Pollutants are difficult to degrade and volatilize under the action of ice caps, leading to the low self-purification capacity of water bodies, making the water pollution in the watershed especially salient.
Indicator Primaries
In view of the characteristics of poor water quality and less water, as well as the problem of unequal water distribution, water quality and hydrological indicators should be put in the first place. Water quality is an important indicator to measure the health of rivers and is directly related to the living conditions of river creatures. For water quality inspection, on the one hand, select the main pollutants such as ammonia nitrogen, chemical oxygen demand, DO and so on, carry out the weighted average to calculate the integrated water pollution index, on the other hand, choose the water quality index that characterizes river water quality, Indicators and bottom sludge index. Aiming at the characteristics of non-uniform distribution of water volume, the rate of change of monthly average flow rate and the corrected annual flow rate deviation ratio (AAPFD) are introduced [5] . For the small amount of water, and decreasing year by year, use the description of the river to meet the needs of its ecological functions of the minimum flow indicators. As an integral part of the river ecosystem, the following indicators are used: Benthic fauna diversity, algae diversity indicators, species retention. The main morphological indicators of the river consider two aspects. Physical Structure Index of River and Physical Structure Index of Riverbank. Human development and utilization of rivers will have an impact on the continuity of rivers in the horizontal direction. The sustainable use of water resources in rivers can also be determined by the index of rate of change of river length. The condition of the riparian zone mainly considers the stability of the riparian slope and the condition of the plant on the shore. Therefore, the choice of river bank stability, river bank vegetation structural integrity, river bank buffer zone width. The social service functions of rivers include such functions as flood control, water supply, shipping, landscape and power generation. Reference to the relevant literature, and according to the characteristics of rivers in cold regions, the following indicators are selected: development and utilization of water resources, landscape indicators, water quality compliance rates of water functional zones, Flood control standards.
MODEL RIVER HEALTH STATUS DIAGNOSTIC
（1）The analysis index is based on the three layers of target layer, criterion layer and index layer. , ,
（2）Determine the collection of rating criteria ( , , , , , ) 
（4）Determine the weight of the diagnostic factor In fuzzy comprehensive diagnosis, analytic hierarchy process is used to determine the weight set： 1 2 6 ( , )
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In the formula, B W is the weight set of the target layer for the criterion layer, and （B ，B ，B ，B ，B ，B ） 
In formula i B is the fuzzy diagnosis of rule ( 1, 2,3, 4,5,6) i i  。 Fuzzy diagnosis of target layer by criterion layer: 1   1   2  2  1  2  3  4  5  6  1  2  3  4  3  3   4  4 ( , , , , , ) ( , , , )
In the formula, ( 1, 2,3, 4) Sj j  is the membership degree of river health to grade j , and S is the membership matrix of four healthy levels of river health.
EXAMPLES OF RIVER HEALTH DIAGNOSIS IN HUNHE RIVER SECTION
The Hunhe River basin is located in the Hun River basin between Shenyang and Fushun City, from east to west ,it is from the Heping Bridge in Fushun City and Changqing Bridge to in Shenyang City. The study area is cold in winter and humid in summer. It is a typical temperate continental monsoon climate zone. HunheShen Fu paragraph at all levels of diagnostic indicators weight and the status quo value, see Table I , Membership matrix in Table II. TABLE I. GRADING INDEX WEIGHT AND ITS PRESENT VALUE.   TABLE II Based on the fuzzy comprehensive diagnosis method, the relative membership degree of the six class level eigenvalues was calculated, and the diagnostic results of the criterion layer were shown in table III, and the diagnostic results of the target layer were shown in table Ⅳ. As it can be seen from table Ⅳ, the total river health of the river is 0.3567 relative to sub-health, and 0.6433 relative to the morbidity. It shows that the comprehensive health condition of the Fuhe river is morbid. As can be seen from table 6, the water quality index of the river is only 0.25, the hydrological index is only 0.312 and the biological indicator is 0.474. All this has a great influence on the comprehensive diagnosis of the Fuhe river, because it is necessary to strengthen the environmental importance and governance of the Fuhe river.
CONCLUSIONS
Considering the river health is hierarchical and fuzzy, we choose the method of AHP and fuzzy comprehensive evaluation to diagnose the river health. Based on the special location of Hunhe River in the frigid area, access to relevant information and consultation with experts in related fields, to determine the weights and current status indicators at all levels. The diagnosis results show that river health in Shen-Fu Section of Hunhe River belongs to the pathological edge, and water quality and hydrology are the main factors affecting the river health in Hun-Fu Section of Hunhe River. Therefore, to strengthen river basin management, from simply improving the water quality to restore the river ecosystem, optimizing the industrial structure within the basin, correctly handle the relationship between development and protection, so as to achieve scientific water control.
